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(54) Title: PRONING BED 

(57) Abstract 

A bed (10) includes a base (12) and a frame assembly 
(14). A head end support assembly (16) and a foot end 
support assembly (18) are coupled between the base (12) 
and the frame assembly (14). The frame assembly (14) 
includes first and second side frame members (80, 82) 
located above the base (12). The bed (10) also includes 
a plurality of latch mechanisms (160) coupled to the first 
and second side frame members (80, 82), and a patient 
support surface (162) configured to be coupled to the first 
and second side frame members (80, 82) by the plurality 
of latch mechanisms (160). A rotational drive mechanism 
(130) is coupled to the foot end support assembly (18) to 
rotate the frame assembly (14) about its longitudinal axis 
to a prone position. A proning surface (250) is coupled to 
the frame assembly (14) to support a patient in the prone 
position. 
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PRONING BED 

Background and Summary of the Invention 

The present invention relates to a proning bed which permits rotation of a 

patient supported on a patient support surface of the bed. 

A bed of the present invention illustratively includes a base, and a support 

assembly coupled to the base. The support assembly includes first and second spaced 

apart side frame members located above the base. The apparatus also includes a plurality 
of latch mechanisms coupled to the first and second side frame members, and a patient 
support surface configured to be coupled to the first and second side frame members by the 
plurality of latch mechanisms. The patient support surface is removable from the first and 
second support arms to permit transfer of a patient to and from the bed on the patient 
support surface. In an illustrated embodiment, the support assembly includes a rotatable 
drive mechanism coupled to the first and second side frame members for rotating the first 
and second side frame members about a longitudinal axis. 

A proning surface is configured to be coupled to the first and second side 
frame members. The proning surface is configured to support the patient in a prone position 
when the patient support assembly is rotated 180° about its longitudinal axis by the drive 
mechanism. 

The illustrated patient support surface includes an outer frame configured to 
be coupled to the plurality of latch mechanisms to secure the patient support surface to the 
first and second side frame members. The patient support surface also includes a plurality 
of panels coupled to the outer frame. 

The illustrated embodiment of the present invention includes a transfer 
surface coupled to the base. The transfer surface is movable from a lowered position to an 
elevated position located adjacent the first and second support arms when the patient 
support surface is coupled to and removed from the first and second side frame members. 
In one embodiment, the transfer surface is configured to engage a portion of the plurality of 
latch mechanisms as the transfer surface is moved to the elevated position to open the latch 
mechanisms for receiving the patient support surface. 
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Additional features of the invention will become apparent to those skilled in 
the art upon consideration of the following detailed description of illustrated embodiments 
exemplifying the best mode of carrying out the invention as presently perceived. 

5 Brief Description of the Drawings 

The detailed description particularly refers to the accompanying drawings in 

which: 

Fig. 1 is an exploded perspective view of a proning bed of the present 
invention including a patient support surface spaced apart from first and second side frame 
10 members which are coupled to a support assembly for rotating the frame members; 

Fig. 2 is a perspective view similar to Fig. 1 in which the patient support 
surface has been coupled to the first and second side frame members; 

Fig. 3 is a side elevational view of the bed of Figs. 1 and 2, with portions 
broken away to illustrate a lifting mechanism located at a foot end of the bed; 
! 5 Fig. 4 is a side elevational view similar to Fig. 3 in which the first and 

second side frame members and the patient support surface have been moved to an 
elevated position by the lifting mechanism located at the foot end of the bed and by a 
second lifting mechanism located at the head end of the bed; 

Fig. 5 is a side elevational view similar to Fig. 3 illustrating a transfer surface 

20 moved to an elevated position; 

Fig. 6 is a partial sectional view taken through a latch mechanism on the first 
side frame member which is configured to receive an outer frame of the patient support 
surface, and illustrating the transfer surface engaging an actuator on the latch mechanism to 
open a first latch member and permit the patient support surface to be loaded into or 

25 removed from the latch mechanism; 

Fig. 7 is a sectional view similar to Fig. 6 illustrating the outer frame of the 
patient support surface engaging a second latch member and illustrating the first latch 
member located over the outer frame member to retain the outer frame of the patient 
support surface within the latch mechanism; 

30 Fig. 8 is a sectional view illustrating the latch mechanism of Figs. 6 and 7 

after the first and second side frame members have been rotated 180° to prone a patient; 
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Fig. 9 is a sectional view similar to Fig. 8 in which the second latch member 
has been retracted manually to permit removal of the patient support surface when the first 
and second side frame members are in the prone position; 

Fig. 10 is an end elevational view, with portions broken away, illustrating a 
foot end support assembly which includes a rotational drive mechanism for rotating the first 
and second side frame members and the patient support about a longitudinal axis; 

Fig. 1 1 is a partial side elevational view illustrating a joint connection 
between a back section of the patient support surface and a seat section of the patient 
support surface; 

Fig. 12 is a view similar to Fig. 11 illustrating extension of the joint 
connection to permit pivotable movement of the back section of the patient support surface 
relative to the seat section of the patient support surface; 

Fig. 13 is a partial side view similar to Figs. 1 1 and 12 illustrating the back 
section of the patient support surface moved to an elevated position to raise the head of the 
patient; 

Fig. 14 is a partial side elevational view of the first side frame member 
including a fixed frame portion and a movable back section which moves toward a head 
end of the bed as it is pivoted upwardly; 

Fig. 15 is a view similar to Fig. 14 in which the movable portion of the 
frame member has been moved to its elevated position and toward the head end of the bed; 

Fig. 16 is a perspective view further illustrating the first.side frame member 
with the movable portion in the elevated position of Fig. 15; 

Fig. 17 is a perspective view illustrating first and second side support 
members coupled to each of the first and second side frame members, the side support 
members being movable from a first position in which the first and second side supports 
form a part of the patient support surface to other positions in which the side supports are 
pivoted upwardly and moved toward the patient to provide side supports which may be 
necessary, for instance, during rotation therapy of the patient located on the patient support 
surface; 

Fig. 18 is an enlarged view illustrating details of the first side support 
member of Fig. 17; 
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Fig. 19 is an enlarged view illustrating details of the second side support 

member of Fig. 17; 

Fig. 20 is a perspective view illustrating one embodiment of a proning 
surface of the present invention which includes structural support components and surface 
components configured to engage the front portion of the patient's body to provide support 

for the patient in a prone position; 

Fig. 21 is a perspective view of the proning surface of Fig. 20 illustrating the 
opposite side of the proning surface including structural components to provide support for 
the patient in the prone position; 

Fig. 22 illustrates the proning surface of Figs. 20 and 21 mounted to head 
and foot end supports over a patient located on the patient support surface; 

Fig. 23 is a side elevational view illustrating the head and foot end supports 
and the proning surface rotated 180° in order to prone a patient located on the proning 
surface; 

Fig. 24 is a perspective view of another embodiment of the present 
invention illustrating portions of a support surface on first and second side frame members 
which pivot upwardly to provide side supports for the patient during rotational therapy; 

Fig. 25 is a perspective view illustrating another embodiment of side 

supports of the present invention; 

Fig. 26 is a side elevational view of one of the side supports of Fig 25; 

Fig. 27 is a side elevational view similar to Fig. 26 in which a patient 
engaging surface of the side support has been extended by a bellows mechanism; 

Fig. 28 is a perspective view of another embodiment of side supports of the 

present invention; 

Fig. 29 is a sectional view taken through one of the side supports of Fig. 28 
illustrating a side support bladder in a retracted position; and 

Fig. 30 is a section view similar to Fig. 29 illustrating a side support bladder 
in an inflated position to provide support against a side of the patient. 
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Detailed Description of the Drawinp s 

Referring now to the drawings, Fig. 1 illustrates a bed'lO having a base 12 
and a frame assembly 14 coupled to the base by a head end support assembly 16 and a 
foot end support assembly 1 8. Base 12 is supported by casters 20. Base 12 includes 
5 cross members 22 and 24 located at opposite ends of the base 12. Inner base members 26 
and 28 are coupled to cross member 22 at a head end of bed 10. A transverse base 
member 30 shown in Fig. 3 is connected to inner base members 26 and 28. Opposite side 
base members 32 and 34 are coupled to base member 30. Transverse base member 36 is 
coupled to members 32 and 34 adjacent cross member 24. Inner base members 38 and 
10 40 are coupled to transverse base member 36 and to cross member 24 as best shown in 
Fig. 10. 

Head end support assembly 16 includes a hydraulic cylinder 42 mounted on 
a support 44. A hydraulic fluid supply line (not shown) is coupled to support 44 to control 
flow of hydraulic fluid into and out of the cylinder 42. Support 44 is coupled to first and 

1 5 second axles 46 and 48 which rotatably couple the support 44 to the inner frame members 
26 and 28, respectively. Therefore, the head end support assembly 16 is pivotable about 
transverse axis 50. Head end support assembly 16 further includes a sleeve 52 surroundin* 
cylinder 48 and first and second lower sleeves 54 and 56 located around axles 46 and 48, 
respectively. Struts 58 and 60 are configured to couple sleeves 54 and 56, respectively, to 

0 sleeve 52. A support bracket 62 is illustratively coupled to the cylinder 42 or sleeve 52 by 
suitable fasteners 64. Bracket 62 is configured to receive IV poles 66 or other equipment. 
The IV poles 66 or other equipment are illustratively secured to bracket 62 by suitable 
fasteners, clamps or sockets. 

A universal joint 68 is coupled to a piston 70 located within hydraulic 
cylinder 42 as best shown in Fig. 4. Universal joint 68 includes a rotating shaft 72 which is 
rigidly coupled to a head end plate 74. Therefore, plate 74 and shaft 72 rotate relative to 
the remainder of universal joint 68 when the frame assembly 14 is rotated as discussed 
below. 

First and second side frame members 80 and 82 are coupled to plate 74. 
Top and bottom control panels 84 and 86 mounted in top and bottom surfaces, 
respectively, on angled sections 88 of the first and second side frame members 80 and 82. 
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Top display 84 provides controls for bed functions on the bed 10 when the frame assembly 
14 is in the position shown in Figs. 1-5 for supporting the patient in a supine position. When 
the frame assembly 14 is rotated 180° to prone the patient as shown in Fig. 23, the bottom 
control panel 86 is readily accessible to the caregiver at the head end of the bed 10. 
5 Therefore, the present invention provides dual control panels on each frame member 80 and 
82. The first control panel 84 is configured for actuation in the supine position, and the 
second control panel 86 ,s configured for actuation by caregiver when the patient is in a 
prone position. 

Opposite ends of the first and second side frame members 80 and 82 are 

10 coupled to a foot end plate 90. Foot end plate 90 is connected to a shaft 92 by a coupler 
94. The rotational drive mechanism 96, discussed below, is configured to rotate shaft 92 
which, in turn, rotates the frame assembly 14 about its longitudinal axis 94 illustrated in Fig. 
3. The frame assembly 14 may be rotated a full 360° about axis 95. 

Foot end support assembly 18 includes spaced apart vertical support posts 

15 98 and 100. Guide sleeves 102 and 104 are rigidly mounted to plates 109 by suitable 
fasteners 107. Plates 109 are welded to the top portions of each of the support posts 98 
and 100. In other words, sleeves 102 and 104 are rigidly mounted to posts 98 and 100 
and do not move relative to base 12. Sleeves 102 and 104 are configured to slidably 
receive guide rods 106 and 108, respectively. Guide rods 106 and 108 are rigidly coupled 

20 to first and second plates 110 and 112, respectively, of support platform 113. Plates 110 
and 1 12 are coupled to bottom support plate 1 14 by suitable fasteners 1 16. 

Bottom plate 1 14 is coupled to a vertical plate 1 18 by side support plates 
120 and 122. Vertical support posts 124 and 126 also extend upwardly from bottom plate 
1 14. Support posts 124 and 126 are configured to support a plate 128 of support platform 

25 113. Plate 128 supports a rotational drive mechanism 130 which illustratively includes a 
drive motor 132, a gear mechanism 134, and a coupling mechanism 136. Coupling 
mechanism 136 is a gear mechanism and may include a clutch mechanism which selectively 

engages and disengages from the shaft 92. 

A pair of mounting plates 138 are coupled to vertical plate 1 18 by suitable 
30 fasteners 140. Mounting plates 138 each include a clev.s 142 having spaced apart arms 
144 and 146. Arms 144 and 146 are each formed to include an aperture for receiving a 
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pin J 48. A pair of spaced apart lifting cylinders 150 are coupled to cross frame member 24 
by suitable fasteners 26 as shown in Fig. 3. Each cylinder includes a movable piston 152. 
A head 154 of piston 152 is coupled to the arms 144 and 146 of clevis 142 by the pin 148. 
When cylinders 150 are actuated by hydraulic fluid, for example, the pistons 152 are 
5 extended upwardly to the position shown in Fig. 4. Extension of pistons 152 causes vertical 
plate 118 and bottom plate 1 14 of support platform 1 13 to move upwardly. The guide 
rods 106 and 108 and rotational drive mechanism 130 also move upwardly. Therefore, the 
frame assembly 14 can be rotated when the frame assembly 14 is either in its elevated 
position shown in Fig. 4 or in its lower position as shown in Fig. 3. 
) To move the patient support surface to its elevated position, pistons 152 of 

cylinders 150 and piston 70 of cylinder 42 are each extended to the position shown in Fig. 
4. In order to move the bed to a Trendelenburg or reverse Trendelenburg position, the 
pistons 152 and piston 70 are separately extended. In the Trendelenburg position and the 
reverse Trendelenburg positions, the head support assembly 16 pivots about axis 50. 
Coupler 94 also permits limited movement to achieve the Trendelenburg and the reverse 
Trendelenburg positions. It is understood that other types of lifting mechanisms may be 
used jn place of cylinders 42 and 150 including, for example, gear drives, scissors lift 
mechanisms, cables or other suitable structures. 

The first and second side frame members 80 and 82 are coupled between 
the head end plate 74 and the foot end plate 90. A plurality of latch mechanisms 160 are 
coupled to both the first and second side frame members 80 and 82. As discussed in detail 
below, the latch mechanisms 160 are configured to secure the patient support surface 162 
to the first and second side frame members 80 and 82. Illustratively, patient support 
surface 162 includes an outer frame 164 defining a plurality of grip handle portions 166. A 
plurality of pivotable panels 168, 170, 172, 174, and 176 are coupled to the outer frame 
164. These panels 168, 170, 172, 174, and 176 are selectively pivotable relative to the 
outer frame 164. Details of another suitable patient support are disclosed in PCT 
International Publication No. WO 00/00152 which is incorporated herein by reference. 
This pivotable movement of panels 168, 170, 172, 174 and 176 provides access to the 
patient when in a prone position. 
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Illustratively, a mattress 178 shown in Fig. 22 is located over the patient 
support surface 162. The mattress 178 illustratively includes any suitable support material 
such as air, foam, springs, fluid, beads, gel, etc. Patient support surface 162 is illustratively 
designed for use in the field at an injury location, for example, for transporting a patient in 

5 the manner of a backboard or a stretcher. The support surface 162 is then loaded in to the 
bed 10 without having to move the patient off the support surface 162. 

In the illustrated embodiment, a movable transfer surface 180 is coupled to 
base 12. Illustratively, transfer surface includes a bottom portion 182, a top portion 184, 
and a lift.ng mechanism 186 as best shown in Fig. 5. A suitable actuator such as a cylinder 

10 or gear mechanism is used to move the lifting mechanism from a lowered position shown in 
Figs. 1-4 to an elevated position shown in Fig. 5. It is understood that any suitable lifting 
mechanism may be used to raise and lower the top portion 184 relative to the frame 
assembly 14. Actuation of the lifting mechanism causes continued movement of the top 
surface in the direction of arrow 1 88 in Fig. 5. When it is desired to load or remove the 

15 pat.ent support surface 162 on to the bed, the transfer surface 1 80 is actuated to move the 
top portion 184 upwardly to a location generally the same height as the first and second 
side frame members 80 and 82. Top surface 184 is capable of supporting the patient 
support surface 162 and the patient if support surface 162 is not properly engaged with the 
latch mechanisms 160. 

20 Details of the latch mechanisms 160 are illustrated in Figs. 6-9. Each latch 

mechanism 160 includes a housing 192 having a first latch member 194 movably coupled to 
the housing 192 by a pin 196 movable in an elongated slot 198 of housing 192. A spring 
200 is configured to bias the first latch member 194 in the direction of arrow 195 to an 
extended position shown in Figs. 7-9. A shaft 204 and a handle 206 are coupled to the first 

25 latch member 194 to permit a caregiver to move the first latch member 194 to a retracted 

position shown in Fig. 6. 

When it is desired to load patient support surface 162 on to the bed 10, a 
caregiver operates controls to raise the top surface 184 of the transfer surface 180 
upwardly in the direction of arrow 188 of Fig. 5. An actuator 230 includes a first arm 
30 portion 232 and a second arm portion 234. Actuator 230 is pivotably coupled to housing 
192 by a pin 236. Actuator 230 includes a slot 238 which fits over pin 196. Illustratively, 
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first and second actuators 230 are located on opposite sides of each latch mechanism 160 
as best shown in Fig. 16. In Fig. 16, the actuators 230 are shown only on one latching 
mechanism .160. It is understood that such actuators 230 may be included on all the latch 
mechanisms 160. 

When the transfer surface 184 engages arm 232 of actuator 230, the 
actuator 230 pivots in the direction of arrow 233 to the position shown in Fig. 6. Pivotable 
movement of actuator 230 moves pin 196 in the direction of arrow 240 to move the first 
latch member 194 to its retracted position. This permits the patient support surface 164 to 
be loaded into the latch mechanism 160 as illustrated in Fig. 6. Illustratively, the outer frame 
164 of patient support surface 162 moves downwardly in the direction of arrow 242 to 
load the patient support surface 162 into the latch mechanisms 160. A second latch 
member 202 is also located within housing 192 spaced apart from first latch member 194. 
Illustratively, second latch member 202 is also spring biased to an extended position as 
shown in Figs. 6-8. Frame 164 is supported by second latch member 202 as shown in Fig. 
7. 

The transfer surface 184 is then moved downwardly which permits the 
spring 224 to move the first latch member 194 to the extended position shown in Fig. 7. 
Therefore, the patient support surface 162 is secured to the first and second side frame 
members 80 and then 82. When it is desired to move the patient support surface 162, the 
transfer surface 184 is again raised to engage the actuators 230 and retract the first latch 
member 194. The outer frame 164 may then be lifted upwardly out of the latch mechanism 
160 in the direction of arrow 244 in Fig. 6. 

Figs. 8 and 9 illustrate latch mechanism 160 when the first and second side 
frame members 80 and 82 are moved or rotated to the prone position shown in Fig. 23. 
When in the prone position as discussed in detail below, it is often desirable to remove the 
patient support surface 162 to permit access to the patient located on the proning surface 
250. In order to release the patient support surface 162 when the latch mechanism 160 is 
in the prone position, actuator handle 205 coupled to shaft 207 is pulled in the direction of 
arrow 252 shown in Figs. 8 and 9 which moves the second latch member 202 to the 
retracted position of Fig. 9. The patient support surface 162 can then be removed in the 
direction of arrow 253. 
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Figs. 1 1-13 illustrate a pivotable back section of the patient support surface 
162. Outer frame 164 includes a joint connection 260 wh.ch couples a back section 262 
and a seat section 264 together. Figs. 1 1-13 also illustrate the mattress 178 on the patient 
support surface 162. When it is desired to move the back section 262 relative to the seat 
5 section 264, an actuator 266 located within the outer frame 264 is actuated to permit 

extension of a pivot joint 268 in the d.rection of arrow 270 of Fig. 11. When the pivot joint 
268 is in the retracted position shown in Fig. 1 1, the joint 268 is located within a cylinder of 
the outer frame member of seat section 264 so that the joint 268 cannot pivot. Therefore, 
back section 262 and seat section 264 are locked in the planar configuration shown in Fig. 
10 1 for transport of the patient. An end 272 of back section 262 illustratively abuts an end 
274 of seat section 264 when the joint 268 is in the retracted position. 

It is understood that although one pivot connection 268 and actuator 266 
are shown in Fig. 11, such pivot joints 268 and actuators 266 are located on both sides of 
the patient support surface 162. Illustratively, actuator 266 is a cylinder, gear, solenoid, or 
15 other type of actuator which permits movement of the pivot joint 268 to the extended 

position shown in Fig. 12. The entire back section 262 moves in the direction of arrow 270 
along with the pivot joints 268. Once the pivot joint 268 moves to the extended exposed 
position, back section 262 is pivotable upwardly relative to seat section 264 as illustrated 
by arrow 276 in Fig. 13. Therefore, the patient's head can be raised to an elevated 
20 position when the pivot joints 268 are moved to the extended position. Movement of the 
back section toward the head end of the patient support surface 162 as the back section is 
elevated provides a shearless pivot mechanism for the patient support surface 162. When 
the back section 262 returns to the flat position of Fig. 12, the actuator 266 is again 
actuated to permit the pivot joints 268 to move in the direction of arrow 278 back to the 
25 retracted and locked position shown in Fig. 11. 

First and second side frame members 80 and 82 include movable back 
support sections 280 as best shown in Figs. 14-16. Movable back sections 280 provide a 
shearless pivot head elevation mechanism for bed 10. Movable back sections 280 are 
coupled to fixed frame portions 282. As best shown in Figs. 14 and 15, a first end port.on 
30 284 of movable back section 280 is pivotably coupled to a movable support member 286 
by a pivot connection 288. An opposite end of support 286 is illustratively coupled to a 
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piston 290 of a cylinder 292 to move the support 286 relative to the fixed frame portion 
282. It is understood that other types of actuators may be used in place of cylinder 292 
including gears, pulleys, or other drive mechanisms. 

Movable back section 280 is also pivotably coupled to a link arm 294 by 
5 pivot connection 296. An opposite end of link arm 294 is pivotably coupled to one end of 
a mounting plate 298 by pivot connection 300. Plate 298 is coupled to fixed frame member 
282 by suitable fasteners 302 as shown in Fig. 16. Therefore, when cylinder 292 is 
actuated to retract piston 290, support 286 moves in the direction of arrow 304 to the 
position shown in Figs. 15 and 16. Link arm 294 causes the back support 280 to pivot 
10 upwardly to the elevated position in the direction of arrows 306 as the support moves in the 
direction of arrow 304. Since the back section 280 moves toward the head end of the bed 
10 as it is elevated, the lifting mechanism provides a shearless pivot mechanism for the back 
section 280. 

Connections between the patient support surface 162 and the side frame 
15 member 80 are illustrated by the dotted lines in Fig. 16. When the back section 280 begins 
movement to the elevated position, the actuator 266 within the patient support surface 162 
is actuated to permit the pivot joints 268 to move to the position of Figs. 12 and 13 so that 
the back section 262 of the patient support surface 162 is capable of movement to the 
elevated position. 

The bed 10 of the present invention further includes side supports 310 and 
312 coupled to each of the first and second side frame members 80 and 82. The side 
supports 310 and 312 are movable to a first position shown in Figs. 1-5 in which top 
support surfaces 314 and 316 are located over the first and second side frame members 
generally parallel to mattress 178 to form a portion of the surface for supporting the patient. 
In other words, the top surfaces 314 and 316 cooperate with the mattress 178 to provide a 
patient support surface. Supports 310 and 312 are movable relative to the side frame 
members 80 and 82 as best illustrated in Figs. 17-19 to provide supports for opposite sides 
of the patient located on the patient support surface 162. 

Details of movable side support 310 are shown in Fig. 18. A channel 320 
is illustratively coupled to side frame member 80 by a bracket 322 and suitable fasteners 
324. It is understood that any suitable channel may be provided which is either coupled to 
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or formed integrally with the side frame member 80 for supporting the side support 310. A 
block 326 is slidably received within channel 320. Block 326 is movable up and down 
relative to channel 320 along axis 328. Illustratively, block 328 includes a plurality of 
apertures 330 which are engaged by a pin 332 to hold the block 326 in a desired position. 
It is understood that any type of locking mechanism may be used to hold the block 326 in 

position relative to channel 320. 

Block 326 is also coupled to another channel 334. Channel 334 includes 
an internal track 336 and a slidable block 338 located within the channel 334. Block 338 is 
movable relative to channel 336 from a retracted position shown by solid lines in Fig. 18 to 
an extended position shown by dotted lines in Fig. 18 along axis 339. Block 338 is 
illustratively formed to include a plurality of apertures 340 which are engaged by a pin 342 
on channel 334 to lock the block 338 in a desired position. Movement of block 338 
relative to channel 334 permits the support surface 314 to be moved inwardly in the 
direction of arrow 344 toward a patient on the patient support surface 162. 

Another block 346 is rigidly coupled to block 338. A sleeve 348 is 
configured to surround block 346. Block 346 includes a plurality of apertures 350. A pin 
352 is coupled to sleeve 348. Pin 352 is configured to engage a selected aperture 350 to 
hold the sleeve in a desired position relative to block 346. Therefore, sleeve 348 can move 
on block 346 along axis 354 to a desired location. 

A clevis 356 is mounted on sleeve 348. A cylinder 358 is pivotably 
coupled to clevis 356 by pin 360. Cylinder 358 is rigidly coupled to a base plate 362 
which holds the support surface 314. Cylinder 358 illustratively includes a plurality of 
apertures 364 configured to be engaged by a pin 366 which is coupled to a block 368 
located on sleeve 348. Therefore, base plate 362 and cylinder 358 are rotatable about axis 
370 to a desired angular location and then held in the selected position by pin 366. 
Adjustable side support 310 configured to be adjusted in a plurality of different directions 
so that the location of the support surface 314 can be positioned at the desired height and 
angle relative to the patient. The support 314 is movable inwardly toward the patient and 
also toward the head or foot of the patient on the patient support surface 162. 

Side support 312 is further illustrated in Fig. 19. Side support 312 is 
coupled to the side frame member 80 by two spaced apart coupling mechanisms similar to 
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the coupling mechanisms discussed above with reference to Fig. 18. Those elements 
referenced by numbers identical to Fig. 18 perform the same or similar function. Blocks 
330 are movable upwardly and downwardly relative to channels 320. Blocks 340 are 
movable out of channels 334 to move the support surface 316 inwardly toward the patient. 
5 In the embodiment of Fig. 19, blocks 380 and 382 are rigidly coupled opposite blocks 338. 
A first pivotable support 384 is coupled to block 380 by pivot connection 385. A second 
support 386 is coupled to bJock 382 by pivot connection 388. Each of the supports 384 
and 386 include spaced apart walls 390 and 392. Cylindrical portions 394 are pivotably 
coupled between walls 390 and 392 by pins 396. Cylindrical portions 394 are formed to 
10 include a plurality of apertures 398 configured to be engaged by pins 400 on support blocks 
384 and 386 to lock the cylindrical portions 394 in a desired orientation. Cylindrical 
portions 394 are rigidly coupled to base plate 395 which holds support surface 316. A 
handle 400 facilitates adjustment of the side support. Since the support blocks 384 and 
386 are pivotable on blocks 380 and 382, one end of side support 312 can be extended 
15 further inwardly toward the patient as illustrated in Figs. 1 7 and 19. 

Side supports 310 and 312 are typically used to help stabilize the patient on 
the patient support surface 162 during rotational therapy of the patient on the patient 
support surface 162. During rotational therapy, the patient is rotated side to side at angles 
of up to 30° - 40° at selected rotation rates. Therefore, side supports 310 and 312 
20 provide support against sides of the patient during the rotational therapy. In addition, when 
it is desired to prone the patient, the side supports 310 and 312 are moved to the upwardly 
pivoted positions to provide supports along opposite sides of the proning surface 250. 
When not in use, the side supports 310 and 312 are moved back to the storage position 
shown in Figs. 1 and 2 in which the support surfaces 314 and 316 of side supports 310 and 
25 312, respectively, cooperate with mattress 178 to provide a portion of the patient support 
surface. 

One embodiment of the proning surface is illustrated in Figs. 20-23. 
Proning surface 250 includes a patient engaging surface 402 best illustrated in Fig. 20 and 
structural support components 404 best shown in Figs. 21 and 22. Structural support 
30 components include a chest support surface 406 having opposite side portions 408 and 

410. In the illustrated embodiment, a metal frame member 412 is coupled to chest support 
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surface 406 for additional support. A central support port.on 414 is coupled to a lower 
body support portion 415 by a flexible material 416. Central support portion 414 includes 
an aperture 418 located adjacent a patient's abdomen area. End portions 420 of central 
support portion 414 are coupled to chest support section 408 by flexible matenal (not 

5 shown). Illustratively, first and second metal support plates 422 and 424 are coupled to 
opposite sides of section 415. Sections 408, 414 and 415 are illustratively formed from 
wood, metal, fiberglass, or molded plastic material. First and second rods 426 and 428 are 
coupled to frame member 412. Brackets 430 and 432 are located on rods 426 and 428, 
respectively. Brackets 430 and 432 are used to couple to a face support 434 to the rods 

10 426 and 428 as best shown in Figs. 22 and 23. Face support 434 is illustratively coupled 
to brackets 430 and 432 by connectors 436 and 438, respectively. Fig. 20 illustrates 
separate support surface sections 440, 442, 444, 446, and 448 which are coupled to 
opposite sides of structural supports 406, 414, and 415. Supports 440, 442, 444, 446, 
and 448 are illustratively made from any suitable matenal such as foam, air, gel, fluid, beads, 

15 or other pressure reducing material . 

When it is desired to rotate a patient on the patient support surface 162 to a 
prone position, the prone surface 250 is coupled to the head and foot end plates 74 and 90 
as best shown in Figs. 22 and 23. Illustratively, end portions 450 of rods 426 and 428 are 
coupled to head end plate 74 by suitable fasteners (not shown). Brackets 430 and 432 are 

20 movable on rods 426 and 428, respectively, to adjust the position of face plate 434 on the 
patient 452. An opposite end of proning surface 250 is secured to foot end plate by 
connecting arms 454 and 456. Arms 454 and 456 are pivotably coupled to section 415 of 
proning surface 250 by pivot connections 458 and 460, respectively. Opposite ends of 
arms 454 and 456 are coupled to plate 90 by a suitable fastener 462. 

25 It is understood that any type of suitable fasteners may be used to couple 

the proning surface 250 to the bed. For instance, straps, belts, cylinders, or brackets may 
be used to couple the proning surface 250 to the head end plate 74, the foot end plate 90, 
or the first and second side frame members 80 and 82. As it is best shown in Fig. 22, a 
head side support 470 and shoulder support 472 are pivotably coupled to each of the side 

30 frame members 80 and 82. In the illustrated embodiment, s,de head support 470 is 

pivotably coupled to an arm 474. Arm 474 is pivotably coupled to bracket 476 which is 
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pivotably connected to another bracket 478. Shoulder support 472 is pivotably coupled to 
an arm 480. An opposite end of arm 480 is pivotably coupled to bracket 476. Head 
support 470 and shoulder support 472 are pivotable relative to side frame members 80 and 
82 so that these supports can be moved to a storage position adjacent the side frame 
5 members 80 and 82 when not in use. 

Fig. 23 illustrates the position of the bed when rotational drive mechanism 
130 is actuated to rotate the frame assembly 14 to prone the patient. For clarity, the patient 
is not shown in Fig. 23. In addition, the side supports 310 and 312 are shown in the stored 
position. Typically, when a patient is on the prone surface 250, the side supports 310 and 
10 312 are in the upwardly pivoted position shown in Figs. 17-19 to provide support along 
opposite sides of the patient on the proning surface 250. Once the patient is in the prone 
position as shown in Fig. 23, the patient support surface 162 may be removed as discussed 
above to provide access to a back side of the patient. 

Figs. 24-30 illustrate additional side supports of the present invention. In 
15 Fig. 24, side support surfaces 500 and 502 are located over first and second side frame 
members 80 and 82, respectively. Surface portions 500 and 502 therefore cooperate with 
mattress 1 78 to provide a patient support surface for patient 452. Sections 504 and 506 of 
supports 500 and 502, respectively, are pivotable upwardly to the position shown in Fig. 
24. Straps 508 and 510 are coupled together to hold the surface sections 504 and 506 
against opposite sides of the patient 452 to provide support for rotational therapy on the 
patient. 

Another embodiment of the side supports is illustrated in Fig. 25. In this 
embodiment, side supports 512 are mounted on both first and second side frame members 
80 and 82 by a suitable coupling mechanisms 514. Coupling mechanism 514 may be 
similar to the coupling mechanisms discussed above or is any suitable type of coupling 
mechanism. Side supports 512 include a base plate 516, a bellows 518, and a patient 
engaging surface 520. Illustratively, air is supplied to the bellows chamber 518 to move the 
patient engaging surface 520 inwardly toward the patient in the direction of arrow 522 in 
Fig. 27 so that the patient engaging surfaces 520 engage opposite sides of the patient 452. 
30 It is understood that a single inflatable bladder may be used in place of bellows 51 8 and 
surface 520 on base plate 516. 
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Another embodiment of the present invention is illustrated in Figs. 28-30. 
In this embodiment, portions of the side supports 500 and 502 include a top support 
surface 530 and a lower housing 532 which contains an inflatable bladder 534. Air is 
supplied to the inflatable bladder 534 so that the bladder 534 moves out of the housing 532 
5 as shown in Figs. 28 and 30 to engage a side of the patient 452 to provide support for 

rotational therapy. Illustratively, a vacuum pulls bladders 534 back into the housing 532. 

The inflatable air bladders located adjacent opposite sides of the patient are 
illustratively connected to an air supply which delivers air pressure in pulses, such as 
sinusoidal or square-wave pulses to the bladders. Pulses of air pressure are illustratively 
10 sent at a range of 0-25 Hz and compress the sides of the patient to provide 

percussion/vibration therapy. Such inflatable air bladders may be provided in any of the 
patient engaging side surfaces of any of the side supports disclosed herein. These devices 
therefore supply percussion/vibration therapy to the sides or chest of the patient instead of 
the back of the patient as in prior percussion/vibration therapy devices. 

Although the invention has been described in detail with reference to certain 
illustrated embodiments, variations and modifications exist within the scope and spirit of the 
invention as described and defined in the following claims. 
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CLAIMS: 



5 surface; 



1. A bed comprising: 
a base; 

a frame coupled to the base, the frame including a top surface and a bottom 



a patient support surface coupled to the frame; 

a support assembly coupled to the base and the frame, the support 
assembly including a drive mechanism coupled to the frame which is configured to rotate the 
frame about a longitudinal axis to move the patient support surface from a supine position to 
10 a prone position; 

a proning surface configured to be coupled to the frame to support the 
patient in the prone position; 

a first control panel coupled to the top surface of the frame, the first control 
panel including at least one control for at least one bed function actuatable when the frame is 
15 in the supine position; and 

a second control panel coupled to the bottom surface of the frame, the 
second control panel including at least one control for at least one bed function actuatabJe 
when the frame is in the prone position. 

2. The bed of claim 1, wherein the frame includes a head end and a 
20 foot end, the first and second control panels being located adjacent the head end of the 

frame. 

3. The bed of claim 1, wherein the frame includes first and second 
spaced apart side frame members, and wherein a first and second control panels are 
coupled to each of the first and second side frame members to permit control of the at least 

25 one bed function from opposite sides of the bed. 

4. A bed comprising a base and first and second side frame members 
coupled to the base, the first and second side frame members each including a fixed frame 
member and a movable back section, each of the back sections having an end portion 
pivotably coupled to a support member which is movable on the fixed frame member 

30 toward a head end of the bed, each back section also being pivotably coupled to a fixed 
pivot connection on the fixed frame member so that the back section moves toward the 
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head end of the bed and to an elevated position relative to the fixed frame member as the 
support member moves toward the head end of the bed. 

5. The bed of claim 4, further comprising a patient support surface 
coupled to the first and second side frame members, the patient support surface including a 
pivotable back section coupled to the back section of the first and second side frame 
members. 

6. The bed of claim 5, wherein the pivotable back section of the 
patient support surface moves toward a head end of the bed and to an elevated position 
with the back sections of the first and second side frame members. 

7. The bed of claim 4, wherein the first and second side frame 
members are coupled to the base by a support assembly which includes a rotational drive 
mechanism configured to rotate the first and second side frame members about a 

longitudinal axis. 

8. The bed of claim 4, wherein the first and second side frame 
members each include an actuator coupled to the fixed frame member and to the support 
member to move the support member relative to the fixed frame member to raise and lower 
the back section relative to the fixed frame member. 

9. The bed of claim 8, wherein the actuator is a cylinder coupled to the 
fixed frame member, the cylinder including a movable piston having an end coupled to the 
support member. 

10. The bed of claim 8, further comprising a patient support surface 
coupled to the first and second side frame members, the patient support surface including an 
outer frame and an inner support portion coupled to the outer frame, the outer frame 
including a pivotable back section coupled to an adjacent seat section by first and second 
pivot joints located on opposite sides of the patient support surface, the pivot joints being 
movable from a retracted position located within the outer frame member to block pivotable 
movement of the first and second pivot joints and hold the outer frame in a generally planar 
orientation to an extended position in which the first and second pivot joints are exposed to 
permit pivotable movement of the back section relative to the seat section. 

11. A patient support surface comprising an outer frame and an inner 
support portion coupled to the outer frame, the outer frame including a pivotable back 
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- section coupled to an adjacent seat section by first and second pivot joints located on 
opposite sides of the patient support surface, the pivot joints being movable from a 
retracted position located within the outer frame member to block pivotable movement of 
the first and second pivot joints and hold the outer frame in a generally planar orientation to 
an extended position in which the first and second pivot joints are exposed to permit 
pivotable movement of the back section relative to the seat section. 

12. The apparatus of claim 11, further comprising first and second 
actuators coupled to the first and second pivot joints, respectively, the first and second 
actuators being actuatable to move of the first and second pivot joints from the retracted 
position to the extended position. 

13. The apparatus of claim 12, wherein the actuator includes at least 
one of a cylinder and piston, a solenoid, a latch mechanism, and a gear drive mechanism. 

14. A bed comprising: 
a base; 

a frame coupled to the base; 

a patient support surface coupled to the frame; and 

at least one side support coupled to the frame, the side support including a 
patient engaging surface and a coupling mechanism for attaching the patient engaging surface 
to the frame, the coupling mechanism being configured to position the patient engaging 
surface in a storage position in which the patient engaging surface is aligned generally 
parallel to the patient support surface and forms a portion of the patient support surface, the 
coupling mechanism also being configured to position the patient engaging surface in an 
elevated position transverse to the patient support surface to abut a side of a patient on the 
patient support surface. 

15. The apparatus of claim 14, wherein the coupling mechanism permits 
adjustment of the patient engaging surface about at least three different axes. 

16. The apparatus of claim 14, wherein the coupling mechanism 
includes a first portion coupled to the frame to permit vertical adjustment of the patient 
engaging surface, a second portion coupled to the first portion to permit movement of the 
patient engaging surface along an axis transverse to a longitudinal axis of the bed, and a third 
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portion configured to permit movement of the patient engaging surface along an axis parallel 

to the longitudinal axis of the bed. 

17. The apparatus of claim 14, wherein the patient engaging surface is 
pivotable relative to the coupling mechanism about an axis parallel to the longitudinal axis of 

5 the bed. 

18. The apparatus of claim 17, wherein the coupling mechanism 
includes a plurality of latches to hold the patient engaging surface in a desired location. 

19. The apparatus of claim 14, wherein the patient engaging surface is 
coupled to the frame by first and second spaced apart coupling mechanisms. 

10 20. The apparatus of claim 14, wherein the patient engaging surface 

includes an inflatable portion. 

21 . The apparatus of claim 20, wherein the inflatable bladder is 
configured to engage a side of a patient on the patient support surface, and further 
comprising an air supply coupled to the inflatable bladder to provide percussion/vibration 

15 therapy to the side of the patient. 

22. A bed comprising: 
a base; 

a frame coupled to the base by a support assembly including first and 
second guides rigidly coupled to the base, a support platform configured to support a 
20 rotatable drive mechanism coupled to the frame, the support platform having first and 
second rods extending through the first and second guides, respectively; and 

a lifting mechanism coupled to the support platform, the lifting mechanism 
being configured to lift the support platform, the rotatable drive mechanism, and the frame 
to an elevated position relative to the base. 
25 23. The apparatus of claim 22, wherein the lifting mechanism includes 

first and second spaced apart cylinders coupled to the base, the cylinders including movable 
pistons coupled to the support platform, the pistons being movable from a retracted position 
to an extended position to raise and lower the support platform, the rotatable drive 
mechanism, and the frame relative to the base. 
30 24. A bed comprising: 

a base; 
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a frame assembly coupled to the base, the frame assembly including first 
and second spaced apart side frame members located above the base; 

a patient support surface having an outer frame; and 

a plurality of latch mechanisms coupled to the first and second side frame 
members, each latch mechanism including a first latch member and a second latch member 
configured to be located on opposite sides of the outer frame to couple the patient support 
surface to the latch mechanism, each latch mechanism including a first actuator configured to 
move the first latch member to release the patient support surface from the latch mechanism 
in a first direction when the first and second frame members are in a supine position and a 
second actuator configured to move the second latch member to release the patient support 
from the latch mechanism in a second direction opposite to the first direction when the first 
and second side frame members are in the prone position. 

25. The bed of claim 24, further comprising a transfer surface coupled 
to the base, the transfer surface being movable from a lowered position to an elevated 
position located adjacent the first and second side frame members, the transfer surface 
being configured to engage the first actuator of each of the plurality of latch mechanisms as 
the transfer surface is moved to the elevated position to retract the first latch members, 
thereby opening the latch mechanisms to receive the patient support surface. 

26. A side support configured to be used adjacent a patient support 
surface, the side support apparatus comprising a patient engaging surface and a coupling 
mechanism configured to position the patient engaging surface adjacent a side of a patient 
on the patient support surface, the patient engaging surface including an inflatable bladder, 
and an air supply coupled to the inflatable bladder to provide percussion/vibration therapy 
to the side of the patient. 
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